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Organic Light Emitting Diode and 
Organic Emitting Material thereof 
An organic light emitting diode comprises an anode on a 
substrate, a organic emitting layer on the anode layer and a cathode 
layer on the organic emitting layer, wherein the emitting layer 
comprises the formula (1) as follows. 
Formula ( 1 ): 




*t**1kK/ti&m taH*M (CNS ) A4AHte ( 210X297^-^ ) 
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A7 
B7 



JZL * tiWWft (3- ) 



rB-^f- ' ^ Japanese Journal of Applied Physics, Vol. 27, 
No. 2, pp L269 - L271(1988), Journal of Applie Physics, 
Vol65, No. 9, pp. 3610 - 3616 ( 1 989)>C It $g * 4» ' ffife 

asu* * » ;& — m^-mmrn • itsas ■ # jtt # ik $b 3* * 

fin S J* 3k $2 SI & ffif W » SftWfiiffigl^I JL# 



I© ((4-(dicyanomethylene-6-(p-dimethylaminostyryl)-2- 
methyl-4H-pyran) » DCM) » jl 3£ tVT % l# H (doped)^ 
H (8-^ Eft M )$B (tris(8-quinolinol)aluminum » AlQ3)c{=i » 
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+ H H (CNS)A4 (210 x 297 ) 



87 14twf. doc/002 



A7 
B7 



-aw 



3fc - ffi fl8 



^(1): 




# 

I * 



R 3 R 4 



. R,~R 4 ^SO^^Jil^M,!^^ 1 * 8ltt#^IKft 
(alkenyl) » Ift ft i£ ^ 15 ft ft fl£ £ • ffi^ ¥2^ ffi fi9 5^ * 

ft^i%mmmmm<xm^FWix#}tfffimm • • r,~r 4 



*-*MkK.&i&m + B H £H*i?- <CNS)A4 «1£ (210 * 297 ? 



1 
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A7 
B7 



3L > i£*nt&W ( H- ) 

nr 5 r 6 . -or 7 mn^-m • nt^f > a m^^^^isft^i^ 

$P ft, & * — M £P — is) (indandione) > ^ ^ 
(benzoimidazole) - ^ M — $1 S ^ (benzooxazole) sfc ^ 
H (benzothtazole) ° 

Mitt mm » r,~r 4 rtjuji#so® ±L^mm^ • i 
f i s io f@^ir^ ^ssf^^ natters - if i m io 

ixm^mixmmmm * mixm^wixzmm > if e m 
lommm^jtmix^rnxm^wmmm * it 6? 30 
fawiig^siflXf^^c^flSf^fti^SKa^s * if 6 s 30 

fHWJSC^flXfta&^JRftW^S * If 1 S 10 fflfiRlg 
^£IRft^#f5l#FI**fc£ - R 5 - R 6 S R 7 RmJt«-B0 

a^wanc^ * if is 10 ^ isc ^ £ re g*^ jr ft ft 
*£g * if 1 m 10 « fig k 21 * ^ 51 ft * * 

If 1 M 10 fH^JgC^;£lRft^ifcffci$«0&£ - If 6 

s 30 mmm^^mixm^mixm^mm * if 6i 30 

ffflflBIK^;£^#^flBfStt3£#««JB« * If 6 M 30 
5$<2) 



«t* ea a <cns>a4 #m* (210 * 297 ^« >" 




f^¥c^flXf^Wj^* (alkyl) > ]fctt3c^IBf5i&JS&£ 

(cycloalkyl) * 3Xf5¥5^B*fSA!J^** (alkyloxy) * flX ft 
*^flXft«iaij*a(alkenyl) » Blft flXft «J&« • US 

±atft3ftpB#m^^c5:3g o b * c *t *a n ^ s ^ *a i^i «j 

fiifSl ' B * C «P^#lX(cyano) > H M 6P — 

|p|(indandione) * ^ (benzoimidazole) - ^^M^^IE 
^(benzooxazole)^^n^g(benzothiazole) • $P^(3)^ 5^(4) 

5£(3) 



+ H H <CNS>A4 ALIft. (210 k 297 ^« >^ 
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NC 




5*(4) 




5* (5) 
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mftttm • mm &m (naphthalene) ftrnvt mm » 



^«.*^iAffl + H 0 tUHSf. (CNS)A4 K,4» (210 « 297 ? 
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A7 
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&WtSLW ( '7 ) 



m # » «e £ ± iffi fa ^ f& @ «j < ft it * mm^ttw 



tg 2. Sfl ® i& B : 
7C f£ £ 80 ® 7i* S B : 
Tcf^^^JM^SHI : JUS 
tc £ 80 M 5ft B • 



100 
102 
104 
106 
108 



mmmm 



its 
H 

# 
* It 



tr 



ffl + E9 H fctti* <CNS)A4 (210 * 297 ^£ f 



> V .i>Vi<» -I' 
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JZL * ( ^ ) 



no : m^mmm 

110a : m^&A/t 

112 : nmmmm 

112a : mil§lr±A® 

m m m 

m i mm ^ ■ ^^^^^sa*®^ — Jtss««i5:wt» 
» 3t — Tc-f* 5: so ® 7R « ■ • 

' n&m-mwmm ioo > 

— Ri® 102 * -W$S#7fcJf 104 • — »a 106 J^R — « 

s4> ' jiB^sts ioo mtiummmmu • mmmm^ 

MS 102 ^|BB^S^S=E ioo ± . W&§® 102 jt 
i^ilif^^^aAfli^i 104 4> . HiitM 

102 ^i^iit 4.5ev j^iwif^EK • mm 102 £ 



M 

l « 



tr 



104 ffi£K&|&fii 102 ± . ' =fi 

mytm 104 ijift^^t^^ • a^w«^« 
m^-mm^wn • ^^^^ • ittw8i®#j& 104 

' ^ P Iffl 5: {-fc * IS «i ffir ^ S «S 
106 ^GfitftSS^ff 104 ± . sifilffl 



+ 0 Q <CNS)A4 #l4fr (210 « 297 V 



1 
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G7 



) 



^mt^wtf wyiAtii^i 104 «f - m&tmm 106 
mm#)mmmm'h&)jLi'tmm • 106 ^ wit #ij #n 

m 104 mmm 106 ^ni^^if n^mmm no- 
104 pi8§@ 102 2_fsui&mmmm—nmumm 

112 • 

<g«s^:wt»»3fc-€ita($n^ 4 mm?*)- if 0mm 4 h . 
& = mmmzmmmftr-Mm>&&T&mmmytm 104 

fsm@ 106 £ragE«*r — no 2. ft > ;£*f« 
#7fcJf 104 102 £ RB M HB H W — « fl?«ir JS 112° 



So 

? * 



tr 



iflffl + B H fctt* <CNS)A4 (210 * 297 '>«"]f 



I 
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mmm 106 £ ra ib e w — m ^ « «sr j& no . 

104 no ^fiisetf-ifaA 

m 110a- II • JfcE»je«£W«»*fe = ffi1»|ifcT#lf 
104 §fi|g£€i 102 ^^IBffiW — ttjftttftfll 112 

' ^e[^@ 102 mmmmmm 112 ^rai^sif 
— mm&Am 112a - 

104 ^#^f#^^:#0^^#iJr o & * & #r a « 1$ w tit 

wtxm 104 

* « 91 £ *f 81 » 3fe J& 104 (f^^WSDt^ • & 
^(1): 




# . 

M 

la 
* 

# 

I * 

I 



tr 



R 3 R 4 



ft^S(alkyl) - flXf5#^8lft«J*£S*(cycloalkyl) » US 
tt#^8*tttti&**(alkyloxy) * SXft^^ SXtt 
(alkenyl) * ft l£ ^ Jftftlft fl£ S * IX ft * ^ flX ft W 5f * 

• ffif^*^flxfte9^*»ia«* * nxftusc^ssft 



*«.«.*.&ififfl + Q eg SM*^ <CNS)A4 fell (210 * 297 *> 2 



I 
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B7 



1fcRr*±atff3KPB#m^«3:* • rfn z m it w m - 

nr 5 r 6 * -or 7 mm^-rn • nt^ • a is *b ft 3^ © eg * 

383SB«&^Jl§|3ESfigil(naphthalene) • #Dj£(2)ffi7F • B < 

c ftmm&mT-m > ^^xmmmm^mm^mixm « 

#P #1 S ' - i - 1 (indandione) > ^ 
(benzoimidazole) - ^ H % ZL j$ £ JSi (benzooxazole) 3j£ 
H (benzothiazole) ° 

Mifiaim ' r,~r 4 RTJ^s^S'jWjiWftiR^ - 1 

f 1 S ioffl«®-?2i5ift^^lXft«ij^s * it 1 s 10 

mmw^^mxm^mx#)m%m * if 1 s 10 1^1 

£3Xf5^BlfStt^m£ • If 1 S 10 ffl « IS ^ £ flX 

ixm^mxftmmm * ^ft^^^ft^sss * it 6 s 

30 <HfiKlE-?5:roftUc^lXft«J^#J5l®S ' If 6 M 30 
ffiilKM-? 5lffift^^W[ftfi95f * If 6 M 30 

mmm^:£mttT£^mtt&}^$c& - if 1 s 10 igfigjgc 

^ JiflXtt^ffittttP?**** ° r 5 - r 6 ^ r 7 

ffl j£ Itt ft ISC ^ * If l M lOffl5RK^2:flXft^^flXftfi9 

*£S - If l S 10 fiB«®^ £ffitt¥5*flXttfi!J*&« * 
If l S 10 fflfiKIK? £IRft#^aXtt«l«fl&S • If 6 

m 30 mmw^^mx^^rnxm^mm » if 6 m 30 
fafKJR^^ro^^^azftw^SKaaes « if 6 m 30 



+ i eg <cns)a4 mm (210 * 297 
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B7 



5- > ( |20 

^(2) 




« R s R 9 Rio 



ft m ^ 15 ft i& m m (aikyi) > j&ftj^isftiftjg^s 

(cycloalkyl) * Ift ft ^ 15 ft fl9 * S (alkyloxy) * SXftgS 
^flXftfi9a»*(alkenyl) « 15 ft 3c ^ IX ft @£ * * 15 ft 

±atflE*fB#«f^^2l« • b • C 3 *B ft a j& ;f *B ft 

fiif SI ' B - C ^IJ$PSmS(cyano) * -^,^11 

iSJ(indandione) - ^ (benzoimidazole) - — M H 

3§(benzooxazole)^^n^g(benzothiazole)> $0^(3)5^(5) 



I * 



tr 



*«.Jft^Aiflffl + 0 E9 <CNS)A4 (210 « 297 V 



i 
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JZL - OtWiSLW ( \$ ) 
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5$(3-6) 



t E9 a <CNS)A4 (210 « 297 '^g 1 ] 
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±*.ihfL/3Li&m +h a <cns)A4 (210 * 297 }° 
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A7 
B7 



5* (4-7) 





*B0^*$.(CNS)A4 UL& (210 x 297 
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2- - ftwttw (U ) 




*-t*.ikK.j$.i&m + a a <cns)A4 mm <2io « 297 



1 
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*-t^fk/^&i^m + q a fctt^ <cns>a4 ah* (210 * 297 
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4**.ti<.Kg.i&m + BES^M (CNS)A4 *L4£ (210 * 297 'i^V 
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G7 



$p AiQ3)»^ttffl«p > -tfe ^ & » a 1# so « fi 14 as 2: flc 
«f S(MBE) > »jEr^«WJ2lW*fi$JOT«^ - tizmmm 

& » §§B&(casting) • fl«*£(bar code)^ SI W £ ffi S (roll 

coatin g )## o ^mm^mmyt-mmTti^^mmmyt 
m&jmm^nmm&mfe » -in » pip « ^ jp, #i 

^it?L(pin hole)#^ft§ : ^£ . JR P & JIU'J <ft £! £1 R 

*^#»J»5lM^^!f#S02in^lR5E * 31 fif «T fli « iH « 

£ft"$4#!l$n TPD NPB(a-naphylhenyldiamine) (££#1 j£ 



TPD 



4~*.SkfLtiLi&m + 83 a <CNS)A4 (210 * 297 

I 
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B7 



s- * *Mmqfl (^) 




W^^lJ$n^ A1Q3 > Bebq2 » TAZ PBD(|SII^$OT0T 
75 ) 0 




ft 
it 



iftffl + H ES <CNS)A4 *IJ£ (210 * 297 frU^ 



1 



A 
ft 

Jt 
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it 
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Bebq2 




TAZ 



PBD 



A7 
B7 





^ fir B'J mm R 5E • «T*WWS»S»0!l*nJ(t£aK« * ^ 

75 # + £ w ^ » fir » - • tfaAiwsi 



ia/ii + eg a <cns>a4 (210 * 297 V 



*. 
W 

ft 
it. 



tr 



Mi 



A7 
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p a a » w » jp m ^ «p so iw jst br ^ • — a^rom • mmm 
mm%±f&$i fimmm : > hjijp & jp bu ^ £i 
^«Mffni^^^^ • @iit ' ^^B^m^ft-iijJt * mm 
mmm * A»j^x*^aA»fi9JK jpju i 

If^c ' ^M^T ' 15 1.5 (4.6mmole)6tJ (4-bromo- 
phenyl)-diphenyl-amine • M/lf^^J^ 20 ml #&7jc6*J THF 
iSBH* • ' J^T ' ^70 A 3.2 ml (ft 1.6 M 

n-BuLi (4.6mmolex 1.1) » M^JthSH^S^ 3 /JnB# • £ 
^ ' M 0.94 |E (4.6mmole) 7-methoxy-5 ,5-dimethyl- 
2,3,4,4a,5,6-hexahydro-naphthalenone Wrti^ 10ml Eft ^ 7R 

thf • m ft«j»fir • H€ nmx± 
ss^i^ • ' a * it s n • m 

JOnA 30ml WZBRZSXHI KJUSifr^fa^lB • ■ 

^ijffl 30mi »zBizi¥M»«iga[*H* - mum 
m^mmmit - mnm o.63 ft&Hk&mav-s-*) > 



+ H H <CNS>A4 «U» (210 * 297 '^2 ^" 



8714twfdoc/002 

mn 33% - 

^(3-5-a) 




7-(4-Diphcnylanuno-phcny!H.4-dimcthyM,4a,5,6-tctrahydro-3//-naphthalcn-2-onc 

' W 0.5 5£(1.2mmole)«Jfb^f&iC(3-5-a)J^S 
0.23 .2mmolex 3 ) 6tf malononitrile » M JL jJO A 20ml 
acetronitrile & 0.1ml #J piperidine > rfff At lfct JBl MP i& 

mas 24 /Jnb# . . j^sJK^tf Jn*l^j|ft±Sfl[ > S 
ffl 30mi ^-^ep^i^^^h^ - mm ' J2*&*fiS&g| 

nTWSI 0.196 ^^<t^^/^(3-5) . S^^^ 35% • 
5$(3-5) 




+E9 H <CNS)A4 (210 « 297 ' 



i 
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A7 
B7 



f ' SIIT ' 1 2 ^(8mmole)^ 9-bromo- 
2,3,6,7-tetrohydro-l//,5//-pyrido[3,2,l-/y] quinoline > M 

mnmn 20 m i &jm* thf ^^ij^ • • «^-78 

SE3liSST ' tlUX 35.5 ml (8mmolex 1.1)#J 1.6 M n- 

mmole) 

(ft 7-methoxy-5,5-dimethyl-2,3,4,4a,5,6-hexahydro- 
naphthalenone 10ml #J$&7jc THF ^^Ij^i . f £|E|f 

Wl^lm X7K^B±Km ° MJLJP A 30ml ^Z,^Z.|g^ 

Sa^I^itfT^^nSJ?! » £it ' 30ml ^ Z< ^ ZL @g ^ ^ 

• M fll fli J» flr # fi «s • rfnf#£!j 1.1 ?ltf}<k^ty)i& 

(3-3-a) • J£jg>$!j=§ 40% o 
5$(3-3-a) 




ft 

it 

J * 



tr 



Ml 



4,4-Dimclhyl-7K2,3A7-tctrahydro-l//,5//>pyrido[3,2,l-/>JquinoUn-9-y!^^ 

//-naphthalen-2-onc 



£f£ ' m 0.5 5£(1.44mmole)fi«Jfl:^^^(3.3-a)J^& 
0.28 ^(1 .44mmolex 3)6*J malononitrile » MJDA 20ml 
acetronitrile Jfr 0.1ml piperidine > TTff JfS Jtt S JF1 ^ J P Hft 

24 /Jnb# - , n^mm^m7Ki^m±^m » & 

+ HH«***. (CNS)A4 (210 * 297 



i 
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A7 
B7 



m 30ml ft ~ ft tp j£ f|5^ 

m » ^Kmnmmmmm • 




0.21 ^^^^#j^(3-3) > nmmm 37% 

5^(3-3) 



mmytftmmmjj&'m 0mm 4 m:M9cmm- 100mm 

x 100mm ft$£3ft£& 100 <> £ft fcjtt % J»«« 100 ±« 
± — »JP£JH 150nm ftfHttfefcftJ* • ' Ifi^^ 

f&ts&^jsgg ■ Mmm^mfcVdmj&mmm io mm x 10mm 

«j»3tffi«B« ^ffifEis— 102 . . 

mm io- 5 Pa tf3ifT---it^^fis#R ■ mnmrn 102 ^@ 

±M± — m 70nm »^*Pf*||l® 112 o « jftfMft jff 

112 2.ttm&m NPB . ja^^^5g^f^i|f 0.2 
nm/sec ° 

' m&,w2.#mm aiq3 # so & b # pb ^ n 1$ 

^&im± » M^SOJU 0.2 nm/sec E2 0.004 nm/sec 
104 o ' IttW^^3fcJS 104 5l*Jg#^ 20nm • 



4**fkKg.i&m + a a <cns>a4 uui mo « 297 ] 
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2- - ) 

z& » i±mm.^ytm 104 ±m±—m aiq3 . m'zn 
-m^-mmm no - . utm^-mmm no ^mmm 

m 25nm . I. ^ ^ M M & <%B W 1± 0.2 nm/sec • 



& ' &n?m mm no ±«±— sauta lifcji 



l.2nm)SiS(J^J^m 150nm) » J^f^S — I^S 106- 
j&ffi»JlfUffl— S^mJEi^lli&TCf^'Mf'Jffl Keithly 2000 

« 89 flt 3* SI fr * 80 • tiSSi^ > K^^iJ^7t;f^^# 

7felMfe^^Ife'CIEmiM(0.58, 0.36) . ^B^«M 3V- © 
1915cd/m 2 - 

^ tb « w 3: * an us * « TP > 7t<* m m ytm&mfo 

' CIE ffi^(0.59, 0.31) . jS'j^iM 3.5V > 
jH 1128cd/m 2 • 

ffl&tfW ' 4£Jf & ^(naphthalene) 1$ Ml 14 mm ' St # 
IEfeW*»3fc-*fll ' 3£ fl£ £ *i Si *E £ #* ?S *& K 2. 



+ 0 a «t«i?s. <CNS)A4 AU£ (210 « 297 '^2*7 
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B7 



ItWt&W (^) 

JURR^SIB ' ffiM»®JttS*# ' «E =F IB « # « £ 

ffif*?p«fifflp3 • # rt fl* * if £ m i& n w an ' m&t^mm 



(53 
i* 

if. 

I * 



tr 



ML 



«t*BH^** (CNS>A4 AUft. (210 * 297 
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5* - t If 3c, m 
5£(i) 



B 




R 3 R 4 



tt8c£(alkyl) * #ft^^iRtt«j3Rjft*(cycloalkyl) > IR 
ft^^^ft^^«,S(alkyloxy) » flR ft ^ flj ft «J A *» £ 
(alkenyl) * SXft flfcft «J|R* * flX ft * ^ 52 ft «J ^ § 

»i * * jftft^^ft 

Jglft if (naphthalene) : rffi B > C ^SO^ffiW^S ° 



42 



ififfl 1 3 B£tt$- <CNS)A4 «U*<2]0>«297 > 
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A8 
R8 
C8 
D8 



B^C^^^S(cyano)' ~ -g^(indandione) - 

^n^n^(benzoimidazole) > ^ m, M, — ^ S *i (benzooxazole) 
^C^n^il(benzothiazole) ° 

ft ' ^^if^f^i^iTtfift^^^li)^^ • 

ft ' A1Q3 - 

ft ' ^^W^^^JS^JPJP^/m i i 



ft- • ^*I^IS-tf?iAi • BB H # « ^ » JS ffc 

^ • ^ * m ^ s& - * » » sBs^i^i^^isi^w^ 



43 



ififfl tgBfcfllilL (CNS)A4 (210 - 297 &2 ) 
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A8 
B8 
C8 
D8 



12.-® urn ' saras* — *r«S3fe-ffi« 

5*(1) 




R 3 R 4 



' R,~R 4 ^S'JftWStfiSJftlR^ * wixm^wix 

^J^S(alkyl) « flXf$a5^#ft«J*^*(cycloalkyl) > US 
(alkenyl) » Kf^gS^lSftWKS • ffi «lf^ W 5f S 

mmm * mtxm^mixt&^mwkumm * mixm^mix 
ft^fcmmmmmixm^mixwmmmm : r,~r 4 

or 7 mm^-rn a & Jim ^ ft «j m « e *j& ^ s si 

SI [ft il (naphthalene) ; jfn B * C ^S'J^S*^* " 
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